Korean Patent Laid-Open No. 2003-65957 



Title: Dye-sensitized solar cell having gel-type polymer 
electrolyte containing polyvinylidene fluoride 

Abstract: 

Disclosed is a dye-sensitized solar cell having gel- 
type polymer electrolyte containing Polyvinylidene fluoride. 
The dye-sensitized solar cell includes a semiconductor 
electrode, a confronting electrode, and gel-type polymer 
electrolyte. The gel-type polymer electrolyte includes 
Polyvinylidene fluoride polymer or a copolymer thereof and 
it is inserted between the semiconductor electrode and the 
confronting electrode. The gel-type polymer electrolyte is 
prepared by dissolving polyvinylidene fluoride polymer or a 
copolymer thereof in solvent, which is N-methyl-2- 
pyrrolidone or 3-methoxypropionitrile , in a predetermined 
concentration . 
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MBjbi^iais! M^eioiH &^ mm nmxi &mmm s»»t gg^t eh&sxioii &skx phaibq. a g^goii mm ge^e aaaxife 

£*ll a^3h CHif 2^3, &2I BEfl S^Hf a^ AhOI CHI M£|tiiy£l@! M^£[-0|H3I g&Xil SE^ 3 SgthfllS s# si- 

te us :q^at asHSe seep, -y^i mm n&it asmis 3-oii^AiH^nisu^ii gDHSf, ^01 hohoii 



OiSSE 
£1 

AHO](>< 

£ is a araoii a>e sg^g ehssxisj 3R»og ssoia. 

£ 2^ a ^soii mm EH^axisi ^1 mmmmM Maiuiyais! s^aioi^^i n^x^ ^£oii cus §2:1^ ^a 

mb 83f uEfyi nasom. 

£3gg g^gsi gs^i aaansi a^ a^ ^§ a^e ^nfM uaa nanoicf. 

se 4^ a yjgoii ib^ gg^§ EHcVaxi 011 ai of cm aii ^ 1 oil caaf ^a^m^^ mgm m^m UEiyi DeHHoicf. 

<£S2I ¥^0il CUB 

10: aESI S^. 12: $?£l ^IB. 14: SOIS^ 20: Djg S= t 22: S£l ^IB. 24: 26: 0| Ail ^S. 30: 3^Xf BSRS. 40: 

3^Xf#. 
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a a» a xi oil ae 22s. a« as 2sxt aaigii sttnt ssst aaaxioi ae 301a. 
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I5PI 91& asa e^oi gjy ginsm siew. a-s 

" a«AI9IH St2 S^IS tf «8tte EHSaXI aOffe 



a* «= oHS^ei aaoii toy esa §§ oiaaw ehsj obuxib a?i onwn 
2iss a* *ae iotoia. aa oi«»e± a* a** ^ss 
esa ohuxi aa shisoii gas shs§§ mmn va. 

son si»ot »i»e asaxifc ass «»» utp wasEi&_s uesjxv ass asanfe uEaxt a-a 

5i ££i aisic aaanw uiaa as * 0121 iroi *?i goHS¥ 

Si» *SJo?l5 "sSiTb™ aaaxisi 9 :>m aaa si ^§»chi oh* aaao. 

8*4 Sag WIS© 4- Slfe EHSaXIS SlSWfe 2J01C}. 

n sia ■abiiaa ssaoi=» ss» st n sseam ssab as 35» ana. ssbd. 
«?i aoi3*4»»e«s uesxi- oiaaa&ss oi^oiaa. 

*0| CH« S^S a£S 3IB3». #51 ¥S 3IB flOfl 31301 Site B ^§2£ oi*oiaa. 
QSOll. 8 ^§21 Uh»si& 61 AIM 01 CH8KH S¥ £21 SSWOJ SSSO. 

E1 o S ^goii c&g gss§ asaxia a was eai& esoick 

e ia km. a ttsoi tue aaaa aaaafc »=■ a*oo». m a*<20». oia awioi jhihbch » fc aa nax> aaatac 
)a saw. 

«?| as M» a6Ha(30)E aBIUIWBIB i^OlE (polygene fluoride): ™?>"^ 

(N-methyl-2-pyrrolidone: NM P) E J ^"^ssmhT' ^ *NMP ^ DH2I S S S 4^ 2 1^ E£~3^- 2? § ^%2I §! 2£ 

» £ a a*cio)e 

U(a«a o,^x, fe gS e x^o, mmmsm ata 
Sana S5§ w Vaa aje «wa aaa «aa ^ a°oi a^a °J§^s asa 4- ao. 



asm. a aaoii me be»8 asaxisi ais &g§ aaao. 
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mm oiaaeiea bboi 10 - ism a nan «i*« B ,S a B " e a J B -#, J«a oTaaae sgo,= s 2,011 sBjonaa 

»-o, .o, CH§ a -(20)« ««»:» «»«. HO Efe SnO. ».MSOI a* W aSS *BI 3.8(22) 9101 m(24)«atl«a. 
All ?a(26)S e^feCt. 

«ia l»e ttttos *,=SS B ttB 0B 8B9i EH=f SXI2I Sit IWI Ct» »tt2£ »»» « i^l 

Sssiacr. 

~ . . „«..,v^- aa-iotora Afii 1411= eung puot 53 (AM 1.5)= 5S QigfSXI (Frunhofer Institute 
iaogt jgife gn ( X e n on lamp, Oriel. 91193)9 AtSotSlSH. Site D - J ™=t«V2«ni ea»c»ri. 
Sorar^lnQeriessysteme. Certificate No. C-ISE369. Type of material: Mono-S. + KG f.lterjg AtSotOi SooWO. 

a hehhoick e 221 g3m nmp hohoii pvdf as»i nmp *™g £ 2£Z- a**7?ma *&w asi a»»a 
bbsu. rSaS- ). sss m.w •ai»4.(fmfacior. ff)« a 1011 uamaa. 



[a 1] 





J 8C (mA/cm 2 ) 


Vec(V) 


(%) 


ff 


NMP 


7.85 


0.74 


1.55 


0.27 


NMP + PVDF 3 


7.79 


0.69 


2.23 


0.41 


NMP + PVDF 6 gff% 


8.38 


0.69 


2.60 


0.45 


NMP + PVDF 9 gg% 


7.60 


0.70 


2.04 


0.38 



s Msmoi 22=311 aa/sa swa 
)2f aeKVoo )si s a 4: a 01 ss^i^MfOs a 



= 1011 UB^ ti[3i ite 23tS¥EI. B ttBOl CDS SSSI EHgfSXIOII AH2[ ^01 NMP S 

SiSa. oTBioi pvdf :ns*§ s^sh* it as* a«a« JftKXi * -SImm pvdf aw m a^s §ohp 

§^3i aoiasoi. 01 s ejshoi sa& ssoi ssaao. pvdf za^»M6iiir%J , ai5[fe gg § a0 j 
a?iat«ai Bg§ Moi^fe esaaa. 

»* aSHHSAH NMP gOHOII 6 §§r%2l PVDF 2S»§ S»« ***** 2W Ss^S EH2SX.ee fl 

^il(acetonitrile: AN) « 3-M*ISM2UHi(3-j**^^ 3,* 

s»« sue S3fg aao. mis 22=311 asHgsfe l.i i.om, "t ojm- a \9<>ma. 

g iwJia^ use. ^ aw he(j« ). a^(v oc ). tss s§, st mm^mm a 2011 uamaa. 
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Jsc (mA/cm 2 ) 


VocCV) 


gSS£# (%) 


ff 




8.79 


0.48 


2.92 


0.62 




11.71 


0.48 


2.88 


0.51 


NMP 


8.27 


0.62 


2.02 


0.39 


NMP + PVDF 6 


8.28 


0.66 


2.92 


0.53 



5 221 Oil AH m 4 Slfe br2f SOI, S£j2] 22E31I SoHii £20ilAi, 31^011 AN SEb: MP Oil blorOl NMP H OH it Arg^£ & 

^(Voc )0i 30% 0|& PVDF 2gXH S»5^ a XI NMP gOHS AtSfi S^Oilfe SBKVoo )S S^SSl^D, *BUI^(ff)^ ^ 

Oj-XI}! £|Oi s.mO\ AN ^ MPOil dloK)j gXI 8^ £Oi£lD. HB-iU, NMP g OH Oil PVDF 31 :2^XrM NMP gOH2] # 21 

6 g^%oj g^££ Aifsj 3^0il£r NMP SDH St* Ar/gfi S^Oil b I or 01 S&(V oc ) §J 2^ ^£(J SC )^l SI 01 SH^ttf)^ 5^ 
o| gygaHCM, 0|S ojol-01 iS§ iaMOl 50% »«S»D. H«» gOH2J a»a*2« H|£!g d|m*l 23f, 31^ Oil A*§EISLS §0H2|- 

bi^ms pvdf n^xtm nmp goHHi # eim 31^°^ 6 ei£%2j A fgs s^oii^ j sc ^ ^zi a^am. v oc ^ 3^1 s^skm 011 
bixi £tmo\ j\£ goHsi- ui«e soi^fe ^ 4^ 21a. ^. s us 011 a>e ss^i ehssxioiiai afss^ mm n 

g» gOHb 31^ gOHOil HI 61-01 flttgOl OH^ EH2SXI 3}§0il/H OH^ ^BJo^ffl, EE si- EH&SXI2I 21 ¥ fi^JOil CErB «BS 

^J3IS SHStr 4 2JS= ^4ei ^Xlfe 2 6HH2] 

g ^soii nmxi mmm^ nmxim sasm ^ch §^21 s^oi mim^n. mm&m ^Mm ^ sisid. nam-. us n^xi- 2 

§Hij g^oiiAi esH^i ^»/»g!»ife ssas ehstsxisi gj=os¥Ei axte ^01- ^sexii s^oii sxrs ^eioi-oi sxhoii m. 

sjjg S38K)I<» §JD. Q}2UH, ^§ HSXt SSHU §^2j S£ tf»/»S»2l &S0II 01 Sgi Hfi 

£ 4^ 12^1^ §^21 e^PF 22E)!I ^§i/^SI*Ji2| «hS0il DlXlfe 981 S^hoPI ^BrOI S ^gOII 0}€ gS^S EH^ 

s xi oil m\o\ s Aipioii ^s^isfsi^i ^hi-m uei^ nennoia. 

£ 421 23f0ilAi if 4 Sl= br2f ^01, S ^SOil ([[§ gg^§ EH XI 2] ajg H^XF SoHll^AI NMP gOH2j g ^I^H^ 6 s^% 

2J PVDF H^XrM 5&ofe NMP gOHM A^gSHI fiS^^I <^Sf/^#^^ Lil/b (1 .OM/0.1 M)M Argo^OI U Ail } I Oil CEfSI ^§ei 1 

a. SSI /dPIOII d}BI SW^£(J SC ^21 i§5^l e^F6rSa. 0!2f ^3I^¥EH, ^2J AIPI e^hOil CUEI gS^El ^^3^ SXPF 
^goMI m?\o\H SlQfe 5i# 2JDI6FD1, SEei 2^2§¥Ei ^§f/^gJ#0| SffS^I 2XFM £>0r &S£IH. ^^e^ ^SfS! @ 

SI &S1AI3I2 ail & 4^ 2iCf. ^0|2J 2^S¥Ei. NMP g OH Oil PVDF ^11 H^X\M %^o\0\ £CH£! ^§ H^Xl- SoH^2J g^0| 

g^£|01SE 2i§i EH ^2 XI LH2I ^!#0I a^SOi SS^i EH ^2 XI 2] ^^Oil SffS ^X| ^^Qb 

4 SSIO. 



Mj\*y ^oi, ^ ^soii wtm gs^g eh^sxi^ bjse»i s^hi chs moioii ^hxhsch ^^xf s6h^s/h N-oiin-2-ni 

§B|£ °Efe 3-on^AiHsnisuMii goH2f, 4oi n on on g5H£ioi sife #e.ibiy£i@! ms^oih^i gt,^i se^ n ge&xii 

S ^^goi SoH^e xH^eiCf. ^,0121 ^^Xl^ S ^gOil gg^§ EH^SXI^ 31^2] ^^1 gOH01IAi2J ^IS^Oil 

£%\m JW£lS\0\, gOH2J ^^ISrll, HI CHI Q}£f ^l^2S 21 §S i+*0|§ff^ mg m 4'2i201, SJ^ AIPIOII Uiaio^ &2 

. a#2] ^± SI 01 gQH2| ^I^^M 91XHe-°SM| EH Q SjA^Oil 2Jei EHSSXI2J 2J¥ g£ e^f S3f 2|¥ S ej Oil Dior 01 §j|2j 

2J 2I§^S ^^Al^ 4 SID. 



2003/10/19 



4 



W1PS PtView 3.3.2.5 



W *«• »»«• - Aid- •« ««I2U. m MB *W flAIOM MM 813. B »»« »*» ^ HI 

aj s sotoiiAi sag xi<ys xvchi siskm wa^xi esoi 3Hb»o. 



(57) S?2| S3 
8?»1. 

" ^1^1 8* MOID,, DHSISOi JO. BBIUIUB)a g ^0<H*l •»» ^ 3 B «tt» »ft»fc »• a«« 
'2S8K= 51 ^S°S otfe gS 3 u v § EHSSXI. 

S?» 2. 

S1 1 SOII 2A01AI, 

« 3 , m« ^ eais N-oii.-2-m.Bis hob*, m SOB* *»9 *«S0« a* • elH iyB IB tsaolEL* t»fl ^ 3 

S?» 3. 
SI1S0II SIWA1. 

- S 6H Sg a-MAmasusii som. sohcm, * 9 si wao. at ibihiubici s^oie*. s ss. = 

S?8 4. 

S1 1 SOU SICMAH, 

- us* a « BS ^. BBimyeia i^oiei ess. n ««9 • i^f jissi 3 - 20 «»%* J 
Is gisioi as ^S2s sife asifi aaas. 

a?s 5. 

snsoii 9io\M. _ ^=-, l<= 

*?. as* ass « ^ia». ^ >■» afc aol = - **" 25 ° l¥01X,fe * § * Ba * * 

asan. 

"•Vac.*. «=» s^s m boimmhi * s « ssslt as S,fc Sm 

mm aisaxi. 

Sl^CHA). «?l SB *»«S D«H)1 OI^CHXI^ 51 ^§25 »fe afi»8 998X1. 

w****. m a oi S **»Me ut«» o.«»e.»s* oi*o.« fc a* -tss> S » fc «»• a»an. 

SmVao,*,. s>. □» m a=- m »i. «a m *e «<■ «t m» o.*«» t » -»o S » fc «» 
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